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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 . 17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous OflELce action has been withdrawn pursuant to 
37 CFR 1. 1 14. Applicant's submission filed on 27 July 2006 has been entered. 


Status of the Claims 

2. This action is in response to papers filed 27 July 2006 in which A Declaration under 37 
C.F.R. § 1.132 was submitted, Terminal Disclaimers were submitted, claim 1 was amended and 
claims 7, 18, 22-27, 29-42 were canceled. 

The amendments and Terminal Disclaimers have been thoroughly reviewed and 
entered. The previous rejections in the Office Action dated 21 March 2006, not reiterated 
below, are withdrawn in view of the amendments or Terminal Disclaimers. Applicant's 
arguments have been thoroughly reviewed and are discussed below as they apply to the instant 
grounds for rejection. New grounds for rejection are discussed. 

Claims 1-7, 9-17, 19-21, 28, 43-44, 46 and 162-165 are iinder prosecution. 

Declaration under 37 C.F.R. §1.132 

3. The declaration under 37 CFR 1. 132 filed 27 July 2006 is insufficient to overcome the 
rejections of claims drawn to microfluidic channels based upon at least Boisseau and Pinkel, 
as set forth in the last Office action because: The declaration merely states the inventor own 
opinion as to the meaning, dimensions and voliime encompassed by the terms microfluidics 
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and microfluidic channels i.e. ''volumes. .. .in the order of nanoliter or picoliters"; *lieight and/or 

depth between about a fraction of a micron and about 100 microns". 

The declaration does not provide any evidence to support the inventor's opinion. As 
such, the declaration merely provides allegations of facts. Furthermore, the asserted 
volumes and dimensions within the nano and pico range seem to contradict the plain meaning 
of the claimed microfluidic channel. 


Specification 

Reiterated from previous Office Action 
4. The amendment filed 22 July 2005 is objected to under 35 U.S.C. 132(a) because it 
introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment shall 
introduce new matter into the disclosure of the invention. The added material which is not 
supported by the original disclosure is as follows: 

The amendment introduces a first paragraph cross-referencing co-pending application 
10/336,549. The amendment states that this application is a ''Continuation-in-Part of the co- 
pending application and claims priority to provisional application 60/405, 184. The first 
paragraph and priority claim are deemed new matter. 37 C.F.R. § 1.78(ii)- (iii) states: 

This reference must be submitted during the pendency of the later-filed 
application. If the later-filed application is an application filed under 
35 U.S.C. 1 1 1(a), this reference must also be submitted within the later of 
four months from the actual filing date of the later-filed application or 
sixteen months from the filing date of the prior-filed application. If the 
later-filed application is a nonprovisional application which entered the 
national stage from an international application after compliance with 35 
U.S.C. 371, this reference must also be submitted within the later of four 
months from the date on which the national stage commenced imder 35 
U.S.C. 371 (b) or (f) in the later-filed international application or sixteen 
months from the filing date of the prior-filed application. These time periods 
are not extendable. Except as provided in paragraph (a)(3) of this section, 
the failiire to timely submit the reference required by 35 U.S.C. 120 and 
paragraph (a)(2){i) of this section is considered a waiver of any benefit 
under 35 U.S.C. 120, 121, or 365(c) to such prior-filed application. 
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The reference was not timely submitted. Therefore, the amendment constitutes new 

matter. 

Response to Applicant 

5. Applicant states that a petition to claim priority was submitted 20 July 2005. The 
petition has been reviewed and dismissed 16 March 2006. Therefore the above rejection is 
mauitained. 

Applicant is required to cancel the new matter in the reply to this QfSce Action. 


Claim Rejections - 35 USC §112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by the inventor of 

carrying out his invention. 

7. Claims 1-7, 9-17, 19-21, 28, 43-44, 46 and 162-165 are rejected under 35 U.S.C. 112, 
first paragraph, as failing to comply with the written description reqvdrement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

Claim 1 (fi-om which all other claims depend) has been amended to define a beam that 
"encases" one or more sealed microfluidic channels. Applicant has not pointed to support for 
the newly defined beam and a review of the specification reveals no such support. The 
specification describes enclosing the beam to provide a protected environment (page 18, second 
fiiU paragraph) and further describes solution enclosed within the microfluidic chaimels (page 
24, second full paragraph). However, the specification does not teach or describe the newly 
claimed beam encasing one AND/OR multiple microfluidic chaimels. 


Application/Control Number: 10/669,883 
Art Unit: 1634 


Page 5 


MPEP 2 163.06 notes "If new matter is added to the claims, the examiner should reject the 

CLAIMS UNDER 35 U.S.C. 1 12, FIRST PARAGRAPH - WRITTEN DESCRIPTION REQUIREMENT. IN RE 
Rasmussen, 650 F.2D 1212, 211 USPQ 323 (CCPA 1981)." MPEP 2163.02 teaches that 
"Whenever the issue arises, the fundamental factual inquiry is whether a claim defines an 
invention that is clearly conveyed to those skilled in the art at the time the application was 
filed...If a claim is amended to include subject matter, limitations, or terminology not present in 
the application as filed, involving a departure firom, addition to, or deletion firom the disclosxire 
of the application as filed, the examiner should conclude that the claimed subject matter is not 
described in that appUcation." MPEP 2163.06 further notes 'When an amendment is filed in 
reply to an objection or rejection based on 35 u.s.c. 1 12, first paragraph, a study of the 
entire application is often necessary to determine whether or not "new matter^ is involved. 
Applicant should therefore specifically point out the support for any amendments made to the 
DISCLOSURE^ (emphasis added). 


Claim Rejections - 35 USC §102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Ofiace action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for a 
patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent 
or (2) a patent granted on an application for patent by another filed in the United States 
before the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the 
English language. 

9. Claims 1, 2, 162 and 165 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Boisseau et al (U.S. Patent No. 4,896,966, issued 30 January 1990). 

Regarding Claim 1, Boisseau et al disclose an apparatus for detecting an analyte 
comprising a suspended beam encasing a microfluidic charmel (motility scanner #50) and 
connected to at least one mechanically stable support (support #16) wherein the charmel has 
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at least one surface (e.g. diluent e.g. Hepes) that reacts with the analyte (e.g. suspend sperm) 
(Column 7, lines 40-50 and fig. 1-2). 

Regarding Claim 2, Boisseau et al disclose the apparatus of Claim 1. The instant 
claim recites "the microflmdic channel is treated with a capture ligand that binds the analyte". 
This is a recitation of intended use for the apparatus but does not define or further limit the 
structure of the apparatus. 

Regarding Claim 162, Boisseau et al disclose the apparatus wherein the beam is in a 
controlled environment i.e. portable housing #26 (Column 3, lines 35-40). 

Regarding Claim 165, Boisseau et al disclose the apparatus wherein the beam is 
suspended between two mechanically stable supports (#1 10, Fig. 7). 

Response to Arguments 
10. Applicant argues that Biosseau et al do not teach a microfluidic chaimel because the 
dimension of their channel is roughly ^'orders of magnitude (--lO^) larger than sub-nanoUter 
scale of microfluidics." Applicant points to a website microfluidics is defined as devices and 
processes dealing with fluids on the order of nanoliters and picoliters. 

The argument has been considered but is not foxmd persuasive because the claimed 
channels are not limited or defined by specific dimensions. The claims merely define the 
channel as microfluidic. Furthermore, any dimensions can be defined on the micro or sub- 
nanoliter scale. By definition one liter comprises 10® nanoliters., Because the claims do not 
define or limit the dimension of the channel and because any dimension and/ or can be defined 
on the micro scale, the charmel of Biosseau et al is encompassed by the claimed chaimel. 

Applicant further argues that the Hepes of Biosseau et al does not react with or bind to 
sperm as claimed. The argument has been considered but is not found persuasive because as 
Applicant notes, the Hepes ''serves as the media into which the sperm is suspended". Hence, 
the Hepes reacts with the sperm via suspending the sperm in the media and therefore is 
encompassed by the claim. 
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11. Claims 1-2, 162 and 165 are rejected imder 35 U.S.C. 102(b) as being anticipated by 
Pinkel et al (U.S. Patent No. 5,982,534, issued 9 November 1999). 

Regarding Claim 1, Pinkel et al disclose an apparatus for detecting an analyte 
comprising a suspended beam comprising a microfluidic channel (specimen slide with grooves. 
Column 5, lines 27-34 or channel formed between slide and coverslip, Column 5, lines 37-47) 
and connected to at least one mechanically stable support (specimen holder. Column 5, lines 
48-57) wherein the channel has at least one chemical species (e.g. Column 5, lines 13-26) that 
reacts with the analyte (sample. Column 8, line 65-colunm 9, line 13). 

Regarding Claim 2, Pinkel et al disclose the apparatus of Claim 1 wherein an analyte 
binds (Coluum 5, lines 16-26). The instant claim recites **the microfluidic chaxmel is treated 
with a capture ligand that binds the anatyte". This is a recitation of intended use for the 
apparatus but does not define or further limit the structure of the apparatus. 

Regarding Claim 162, Pinkel et al disclose the apparatus wherein the beam is in a 
controlled environment e.g. arms for positioning slide (Column 1 1, lines 19-24). 

Regarding Claim 165, Pinkel et al disclose the apparatus wherein the beam is 
suspended between two mechanically stable supports (#127). 

Response to Arguments 

12. Applicant argues that Pinkel et al do not teach a microfluidic channel because the 
dimension of their channel is "at least three orders of magnitude'' than that claimed. The 
argument has been considered but is not found persuasive because the claimed channels are 
not limited or defined by specific dimensions. 

Applicant further argues that Pinkel does not ''treaf the channel surface so as to bind 
the analyte. The argument has been considered but is not found persuasive because Pinkel 
specifically teaches that arrays of biological polymers e.g. DNA are attached to the viewing 
surface (Column 5, lines 16-24). However, as stated above, the claim is reasonably interpreted 
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as an intended use for the channel of Claim 1 . The claim merely requires that the channel be 
"treated"*. The claim does not define the channel has having a capture ligand attached to the 
surface. The claim merely recites a method of treating the channel at some, iindefined, time 
e.g. in the clinical laboratory. 


13. Claims 1-7, 19, 28, 43-44 and 161-162 are rejected vmder 35 U.S.C. 102(e) as being 
anticipated by Manalis (U.S. Patent Application Publication No. 2004/0038426, filed 2 January 
2003). 

The applied reference has a common inventor with the instant application. Based upon 
the earlier effective U.S. filing date of the reference, it constitutes prior art under 35 U.S.C. 
102(e). This rejection vinder 35 U.S.C. 102(e) might be overcome either by a showing imder 37 
CFR 1. 132 that any invention disclosed but not claimed in the reference was derived from the 
inventor of this application and is thus not the invention ''by another," or by an appropriate 
showing under 37 CFR 1.131. 

Regarding Claim 1, Manalis discloses an apparatus comprising at least one beam 
(cantilever, 115, Fig. 1) suspended and connected to at least one mechanically stable support 
(support, 120, Fig. 1) wherein the beam contains microfluidic channels (110, Fig. 1) having 
chemical species for analyte reaction (t 34-35). 

Regarding Claim 2, Manalis discloses the chemical species is a captxire ligand (If 34). 

Regarding Claim 3, Manalis discloses the apparatus wherein the beams are resonating 
and the detector measures resonance (H 36). 

Regarding Claim 4, ManaKs disclose the apparatus wherein the capture ligand is bound 
to the interior siuface 33-34). 

Regarding Claim 5, Manalis discloses the apparatus further comprising a gel and the 
ligand is bound to the gel (If 33). 
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Regarding Claim 6, Manalis discloses the apparatus ^Therein the beam has two 
channels that meet, then separate (Fig. 1). 

Regarding Claim 7, Manalis discloses the apparatus wherein the analyte is transported 
via pressure from fluid flow 36). While Manalis discloses this functionality, the recited 
function does not further limit the structural components of the apparatus. 

Regarding Claim 19, Manalis discloses the detectors are ligand is a nucleic acid (t 35) 

Regarding Claim 28, Manalis discloses the detector measures conductivity (J 8). 

Regarding Claim 43, Manalis discloses the apparatus vdierein the channels have a 
depth of between 100 and 3000nm (H 57-59). 

Regarding Claim 44, Manalis discloses the apparatus wherein the channels have a 
thickness of between 100 and 1200nm (H 57-59). 

Regarding Claim 161, ManaUs discloses the apparatus further comprising detectors for 
measuring a change (H 33 and 39). 

Regarding Claim 162, Manalis discloses the apparatus within a controlled environment 
i.e. multiple beans attached to a single base for calorimetric and mass measurements 26 and 
Fig. 4). 

Response to Arguments 

14. Applicant states that a petition has been filed to claim priority to the Manalis reference 
thereby removing the reference as prior art. As stated above, the petition has been dismissed. 
The rejection is maintained. 

Furthermore, the Manalis reference has a different inventive entity for that of the 
instant application. Therefore, the Manalis reference is "by another^ and would still 
constitute prior art under 35 U.S.C. 102(e) even if a supplemental petition was submitted and 
approved. 
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15. Claims 1-7, 9-14, 43-44 and 163-164 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Geli (U.S. Patent Application Publication No. 2003/0027354, filed 10 Jxme 
2002). 

Regarding Claim 1, GeU discloses an apparatus comprising at least one beam (support 
#22, perpendicular to fractionation column #20, If 294-298 and Fig. 7) wherein the beam 
encloses sealed microflmdic channels (#10, f 244 & 270) the microchannels having chemical 
species for analyte reaction i.e. functional groups and capture molecules (If 270-272). Geli 
further teach measurement of cantilever flex and/or resonance (Tf 262 and 263). The claimed 
"suspended'' is interpreted to encompass the parallel support #22 because the support is 
illustrated in Fig. 7 as suspending out from the support #20 and is described as "laid out at 
each side" (If 296). 

Regarding Claim 161, GeU discloses the apparatus further comprising detectors for 
measuring a change (t 2 1). 

Regarding Claim 2, Geli discloses the chemical species is a capture ligand (f 21-23). 

Regarding Claim 3, GeU discloses the apparatus wherein the beams are resonating and 
the detector measures resonance {% 263 & 266-272). 

Regarding Claim 4, GeU discloses the apparatus wherein the capture ligand is bound to 
the interior surface or the microchannel associated with the cantilever (If 10 and 36). 

Regarding Claim 5, GeU discloses the apparatus further comprising a gel and the Ugand 
is bound to the gel (If 10). 

Regarding Claim 6, GeU discloses the apparatus wherein the beam has two channels 
that meet, then separate downstream (K 10). 

Regarding Claim 7, GeU discloses the apparatus wherein the analyte is transported via 
pressure from fluid flow (Tf 191 and 327). While GeU discloses this functionaUty, the recited 
function does not further limit the structural components of the apparatus. 
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Regarding Claim 9, Geli discloses the apparatus wherein the resonance is driven by 
electrodes (If 268). 

Regarding Claim 10 Geli discloses the apparatus wherein one of the electrodes is 
common (If 268, lines 4-6). 

Regarding Claims 1 1- 12 Geli discloses the electrodes are gold via electrical connection 
to gold cantilevers (If 266-268). 

Regarding Claim 13, Geli discloses the apparatus wherein the common electrode is in 
contact with each cantilever (^f 268, lines 4-8 and f 2690. 

Regarding Claim 14, Geli discloses the apparatus wherein the solution is electrofyte (If 
99, lines 22-26 and If 175). 

Regarding Claim 43, Geli discloses the apparatus wherein the chaimels have a depth of 
between 100 and 3000nm (If 61). 

Regarding Claim 44, Geli discloses the apparatus wherein the channels have a 
thickness of between 100 and 1200nm (If 61). 

Regarding Claim 163, Geli discloses the apparatus wherein the beam is resonating and 
the device measures changes in resonance frequency (If 263). 

Regarding Claim 164, Geli discloses the apparatus wherein the beam is a cantilever 
(Abstract and If 263). 

Response to Arguments 

15. Applicant asserts that Geli does not teach a microfluidic channel within the cantilever 
beam as claimed. The argument has been considered but is not found persuasive because the 
Geli teaches a beam comprising support #22 projected at a parallel angle from support #20, the 
support #22 further comprises enclosed channels #10 as claimed. 
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Claim Rejections - 35 USC §103 

16. The following is a quotation of 35 U.S.C. 103(a) viiich forms the basis for all 

obviousness rejections set forth in this OfiSce action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

17. Claims 15-17, 19-21, 28, 46 and 162-165 are rejected imder 35 U.S.C. 103(a) as being 
unpatentable over GeK (U.S. Patent Application Publication No. 2003/0027354, fQed 10 June 
2002) in view of Kley (U.S. Patent No. 6,337,479, filed 21 July 1999). 

Regarding Claims 46 and 162-165, Geli teaches the apparatus comprising at least one 
beam (support #22, perpendic\ilar to firactionation column #20, H 294-298 and Fig, 7) wherein 
the beam encloses sealed microfluidic channels (#10, 1[ 244 8& 270) the microchannels having 
chemical species for analyte reaction i.e. functional groups and capture molecules (1[ 270-272). 
Geli further teach measurement of cantilever flex and/or resonance (K 262 and 263). The 
claimed ^'suspended" is interpreted to encompass the parallel support #22 because the support 
is illustrated in Fig. 7 as suspending out firom the support #20 and is described as ''laid out at 
each side** (% 296). Geli further teaches the apparatus comprising a cantilever that is 
resonating whereby the device measures changes in resonance firequency (If 263). 

GeU teaches the apparatus comprises detection means are selected according to the 
nature of the desired detection (% 21) but they do not teach capacitors or detection of 
conductivity. Geli is silent regarding a controlled and low-pressvire environment for the 
apparatus. 

However, Kley teaches a similar apparatus comprising a suspended cantilever for 
analyte detection or measurement (Fig. 1-3) wherein the apparatus functions more accurately 
in a controlled and low-pressure (vacuvim) environment (Colvmm 30, lines 35-42). It would 
have been obvious to one of ordinary skill in the art at the time the claimed invention was 
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made to apply the controlled, low-pressure environment of Kley to the apparatus of Geli for the 
expected benefit of increasing apparatus accwacy as taught by Kley (Column 30, lines 35-42). 

Regarding Claim 15-17, GeU teaches the apparatus comprises detection means are 
selected according to the nature of the desired detection (K 2 1) but they do not teach 
capacitors. Kley teaches their similar apparatus wherein the detectors are capacitors 
comprising two capacitor plates whereby a gap formed between the plates is measured via a 
change in voltage between the plates to provides a calibrating measurement (Column 34, lines 
1-27). It would have been obvious to one of ordinary skill in the art at the time the claimed 
invention was made to apply the capacitors of Kley to the apparatus of Geli for the expected 
benefit of calibrating measurement as taught by Kley (Column 34, lines 1-27). 

Regarding Claim 19-21, Geli teaches the apparatus is used for analysis of biological 
samples (Abstract) but they are silent regarding nucleic acids and single or double stranded 
DNA. Kley teaches their similar apparatus is used for biological molecules e.g. DNA (Column 
9, lines 50-55). It would have been obvious to one of ordinary skill in the art at the time the 
claimed invention was made to provide nucleic adds (e.g. single or double stranded DNA) to the 
apparatus of Glei based on their suggested biological applications (Abstract) and further based 
on the well know use of DNA in the similar apparatus of Kley (Column 9, lines 50-55). 

Regarding Claim 28, GeH teaches the cantilever has a conductive coating (e.g. gold) but 
they do not teach a detector for conductivity. Kley teaches their similar apparatus wherein the 
cantilever has a conductive coating and wherein the detector measures conductivity of the 
cantilever to thereby calibrate the apparatus (Column 20, lines 15-45). It would have been 
obvious to one of ordinary skill in the art at the time the claimed invention was made to modify 
the apparatus of Geli with the conductivity detector of Kley for the expected benefit of 
calibrating the apparatus as taught by Kley (Column 20, lines 15-45). 
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Response to Arguments 

18. Applicant argues that Kley dose not overcome the deficiencies of Geli and therefore the 
cited art does not teach the claimed invention. The argument has been considered but is not 
found persuasive for the reasons stated above regarding Geli. 


Conclusion 

19. No claim is allowed. 

20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BJ Forman whose telephone number is (571) 272-0741. The 
examiner can normally be reached on 6:00 TO 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram ShuMa can be reached on (571) 272-0735. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 


Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to (571) 272-0547. 

Patent applicants with problems or questions regarding electronic images that can be viewed in 
the Patent Application Information Retrieval system (PAIR) can now contact the USPTO's Patent Electronic 
Business Center (Patent EBC) for assistance. Representatives are available to answer your questions 
daily from 6 am to midnight (EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image problem with, the 
number of pages and the specific nature of the problem. The Patent Electronic Business Center will 
notify applicants of the resolution of the problem within 5-7 business days. Applicants can also check 
PAIR to confirm that the problem has been corrected. The USPTO's Patent Electronic Business Center is 
a complete service center supporting sdl patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also enables 
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applicants to view the scanned images of their own application file folder(s) as well as genered patent 
information available to the public. 


For all other customer support, please call the USPTQ Call Center fUCCl at 800-786-9199 



BJ ForfriSn, Ph.D. 
Primary Examiner 
Art Unit: 1634 
September 22, 2006 


